Ethylene bing to seedling tissue of Viciafaba, Phawcolus valgaris, Glycine max, and Titicum aestirum was demonstrated by determining transit time required for ethylene to move through a giass tube filled with seedling tissue. Transit time for ethylne was greater than that for methane indicating that these tissues had an affinity for ethylene. However, the following observations suggest that the binding was not physi- added or removed with a 1-ml plastic syringe. At the entrance of the column, the other arm ofthe tee was attached to a compressed air cylinder by rubber tubing. The flow rate of air, 10% CO2 in air or N2, was 13 to 14 ml per min. Rubber tubing at the exit tee was held 1 cm below water in a beaker. This insured that gas samples from the column were not diluted with ambient air. The column effluent was measured once a minute for 6 to 20 min after a mixture of methane and other hydrocarbon gases was injected into the entrance tee of the column. These experiments were run at room temperature 23C. Ethylene and other hydrocarbon gases were measured with a gas chromatograph.
Previous investigators have shown that ethylene can bind to plants (2, 3, 5-7, 10, 11). The purpose of the work reported here was to take advantage of that fact and test the concept of using an affinity column of living tissue to measure ethylene binding sites. The affinity column approach was designed to exploit the fact that ethylene, as a gaseous hormone, could be readily measured in the column effluent, and its movement through the tube (transit time) could be compared to a physiologically inert standard such as methane. An added or removed with a 1-ml plastic syringe. At the entrance of the column, the other arm ofthe tee was attached to a compressed air cylinder by rubber tubing. The flow rate of air, 10% CO2 in air or N2, was 13 to 14 ml per min. Rubber tubing at the exit tee was held 1 cm below water in a beaker. This insured that gas samples from the column were not diluted with ambient air. The column effluent was measured once a minute for 6 to 20 min after a mixture of methane and other hydrocarbon gases was injected into the entrance tee of the column. These experiments were run at room temperature 23C. Ethylene and other hydrocarbon gases were measured with a gas chromatograph.
Mixtures of gases used in these experiments were prepared by mixing known volumes of gases in gas sample bags. Ethylene concentration was checked against a commercial standard.
Seeds were treated with AgNO3 by immersing them in a 100-ppm solution for 10 min and then blotting to excess with paper towels. The CS2 treatment was a 2-min exposure of 1000 ppm in a glass desiccator.
Calculations. The following method was used to measure hydrocarbon gas transit times (T-hydrocarbon) and the per cent increase in transit time (%AT). The peak heights of gases from similar time collection periods were averaged and plotted on a graph as shown in Figure 1 . Column runs were replicated two to five times. A midpeak line was drawn horizontally through the peak. A second line, drawn from the center of the midpeak line and perpendicular to the abscissa, indicated that peak's transit time. The per cent increase in transit time of a hydrocarbon was calculated by the following equation: %AT= ((Th -Tm)/(Tm)) x 100. (Th and Tm are the transit times of the hydrocarbon gas and methane, respectively). Figure 1 shows that ethylene and methane have similar transit times through a column filled with dry bean seeds. Figure 2 . In this experiment, the appearance of ethylene in the affluent was delayed by 0.5 min compared to the methane standard.
RESULTS
Results presented in Table I show that ethylene has a longer transit time than methane when the column was filled with cotyledons, germinating wheat, or pieces of mushroom tissue. It was assumed that fababean cotyledons have an ethylene attachment site since they contain ethylene monooxygenase which converts ethylene to ethylene oxide (4). The contribution of this site to ethylene binding could be evluated by treating the seeds with 100 ppm CS2 for 10 min before placing them in the glass tube. CS2 has been shown to be an inhibitor of ethylene monooxygenase (4 (Table III) .
The relative affinities of saturated and unsaturated hydrocarbon gases to soybean tissues compared to a methane standard is shown in Table IV . For a comparison, a listing of the relative solubility of these gases in water with respect to a methane standard is presented. 
DISCUSSION
Earlier studies by others on ethylene binding (2, 3, 5-7, 10, I 1) attempt to elucidate the site and mode of ethylene action. Kende and Gardner (8) and Rubery (9) have presented excellent reviews on the nature and significance of hormone binding studies. The following problems confront the investigator ofplant hormone binding sites. The number of sites are small. Estimates of their number range from 500 (1) to 6000 per cell (9) . Affinity for ethylene is low. For example, ethylene effects on seedling growth are rapid and reversible (12) . Unspecific binding sites and ethylene metabolism (4) have to be accounted for. b Solubility of methane in water = 9.0 ml gas/100 ml H20. Figure 3 .
is in the order of ethylene > propylene > acetylene > ethane, while the binding affinity was acetylene > propylene > ethylene > propane > ethane. The relative solubility of these gases in water is acetylene > propylene > ethylene > propane > ethane.
